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Abstract

This research aimed to design and develop a low-cost smart home control system prototype based
on Intemnet of Things architecture using Raspberry Pi 3 as the main control unit and Node-RED Dashboard as
the user interface. The system was designed to control household electrical devices, monitor environmental
conditions, and display real-time data. The developed prototype consisted of a DHT11 sensor for temperature
and humidity measurement, an OLED display for local data visualization, four LEDs for simulating lighting control,
a DC motor for simulating a ventilation fan, a servo motor for simulating door opening and closing, and a Maker
Drive module for motor control. The research methodology included system architecture design, hardware
integration, Node-RED Dashboard development, and control flow implementation. The system was then
evaluated in three aspects: device control through the dashboard, environmental data measurement and
display, and automatic fan control based on temperature conditions. The experimental results showed that
the system could accurately control all four LEDs and operate the simulated door through the servo motor
according to user commands. The system was also able to read temperature and humidity values from the
DHT11 sensor and continuously display the data through both the Node-RED Dashboard and OLED display. In
addition, the simulated fan was activated when the temperature exceeded 30°C and stopped when the
temperature decreased to 30°C or below. The findings indicate that Raspberry Pi 3 and Node-RED Dashboard
can be effectively applied to develop a low-cost smart home control system at the prototype level. The
proposed system is suitable for use as a learning platform for loT, embedded systems, and basic automatic

control applications.

Keywords: Smart home prototype model, Internet of Things, Raspberry Pi, Node-RED Dashboard, Low-cost

control system
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